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(No model,)

To all whom it may concern.:

Be it known that I, JoHN WESLEY BOOK-
WALTER, a citizen of the United States, and a
resident of Springfield, Clark county, Ohio,
have invented Celtmn new and useful Im-
provements in Apparatus for Converting
Cruade Metal into Malleable Iron or Steel, of
which the following is a specification.

In the ordinary mpul process of converting
crude iron into malleable iron or steel, w hele
the alris foreed into the metal um]er press-
ure, especially in the form of jets, there is a
tendency to produce local currentsor vortices

1n portions of the mass of metal, which thus

acquire a rapid movement apart from the
other portions of the metal, so that the mov-
ing portions are brought more intimately un-
der the action of the blast and subjected
thereto for a longer period of time than the
other portions Whieh do not acquire so rapid
a movement. This action is attended with
several injurious results.

First. The portion of metal to which the
rapid movement has been imparted is liable
to be overblown or overconverted.

Second. The impurities eliminated in the
process of conversion tend to remain within
the body of the metal within the vortices of
the local current, so that their ready escape
therefrom is prevented, and they cannot ac-
cumulate upon the surface as they should in
a state of separation from the metal.

Third. The continuous circulation of the
scoria in local bodies or portions of the metal
mixes them so intimately therewith as to
render their removal difficult.

1 have discovered that the difficulties to
which I have alluded may be overcome and
the best grade of malleable iron or steel may
be produced by securing a uniformity of con-
tact of the air with every portion of the metal,
and that this is essential in order that the
decarbonization of the iron may be uniform
throughout the entire mass.

szm ascertained that the tendency to

i

form loeal currents or vortices ismuch greater
when the air-blasts enter the metal near the
surtace than when they enter at a greater
depth below the surface, I devised means
whereby to secure a continuously-uniform
action of the air upon limited uniform guan-

tities of the metal at one time, feeding the
metal gradually to the air within a fixed or
limited space. DBy this means small portions
of the metal as they are fed to the air are
driven thereby out of the zone of violent agi-
tation of the air and metal, and thereafter are
thrown back toward the greater bodyof metal
while a new portion of the latter is being
brought under the influence of the air, that
portion of the metal which is submitted to the
action of the air being the purest portion of
the body—that is, having combined with it
less scoria than any other portion—and the
oreater body of the metal which is not under
the direct influence of the air being compara-
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tively stationary and free from eurrent% or

vortices.

The means which I have
ing the above-described results consist in di-
viding the converter, or that portion thereof
which holds the molten metal, into two por-
tions or chambers, one of which 1s much
larger than the other and contains the main
body of the molten metal, andinto the smaller
of said chambers, whichI term the “convert-
ing-chamber,” the metal 1s fed at a limited
uniform rate, so as to meet a blast of air or
other aeriform agent, by which the inflowing
stream of metal is forced outward through
the converting-chamberand through the space
or chamber above the body of molten metal
and onto the surface of the latter, this oper-
ation being continuous as the metal flows
into the conversion-chamber and meets the
continuous blast of air, and the operation be-

ing continued until every portion of the

metal has been so acted npon as to effect the
desired conversion, which will be uniform
throughoutthemass. Inadditiontothe bene-
ficial results issuing from insuring the con-
tact of every portion of the body of metal
uniformly with the converting agent, 1 also
by this means prevent the intermingling of
the scoria with the purer portion of the metal
inasmuch as the scoria, owing to 1ts specific
oravity, remains upon the surface of the
larger body of the metal in separation there-
from, and as the body of metal is free from
active currents or movements tending to dis-
turb the scoria the latter remains in 1ts Posi-
tion. -

devised for effect-
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~ The apparatus may be constructed in dif-
terent ways so as to constitute the chambers

and secure the desired uniform intermin oling

of the metal and the air-blast, and in the aC-
companying drawings, which form a part of
this specification, I h&ve 1lustrated different

constructions, which I will now proceed to de-

scribe.

- Figure 1 11111st1ates in section a convelter
A, Whleh may be of any desired form,and may
be either a stationary converter or Suppmted
and swing upon. trunnions. The lower por-

tion of the converter, which holds the body of
the molten metal, is d1v1ded into two cham-

bers  y, by means of a tubular partition 1,
of refractory material, projecting upwa,rd

from the bottom of the converter and verti-

cally adjustable by any suitable appliance—
as,for instance, by a rod 2, extending through
the top of the converter and pmwded with a
rack 3, engaging with an elevating-pinion 14,
by means of thh the rod and tube can be
raised and lowered. The lifting of the tube
leaves between it and the bottom of the con-
verter a channel 4, through which the molten

- metal from the chambel o may flow into the
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| current of metal.

chamber y, and by elevating or lowering the
tube 1 the dimensions of the channels may be
changed to regulate the flow of the metal into
the conversmn-—ehmnbel y. Communicating
with the conversion-chamber ¥ is an air-pipe

5, terminating in a tuyere or tuyeres or noz-,
zle 6, throuﬂh which the blast or jets of air
- may be directed longitudinally through the

tube, to meet and carry with it the 111ﬂowmrr
T'his air-pipe may pr OJeCt
into the chamber  to any desired height that
may be found best. When the bl&sb consti-

tutes the converting agent, it acts directly
upon the small body tha,t ﬂows into the con-

version-chamber; but when the blast is not
the converting a,crent 1t serves to throw the

- metal as fed into t-he conversion-chamber into
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the converting agent, which in such case is

introduced into the converter in any suitable
manner and in any suitable form—as, for in-
stance, in the form of a gas in the converter
above the molten metal. The small body of
metal acted on by the blast may be thrown
from the conversion-chamber either in a'small

stream or divided into a spray, &ccmdmo' to

the speed of the feed. The feed may be regu-
lated by tilting the converter to a greater or
less extent as well as by. varying the size of

the feed-channel, or the strength volume or
force of the blast may be varied and effect a

like result.
A different form of device for controlhno*

- the flow through the channel or channels 4 is

6o

to a greater or less extent.

shown in Fig. 2 in which a valve 7, carried
by a rod 2, is moved to obstruct the channel

i8 pivoted at the upper end and is moved by
a screw 8, so as to carry the valve 7 into or
away from the channel 4. By rendering ad-
~ justable the tube or partition 1, which sepa-
- rates the chambers « and y, the dimensions

Thus the rod 2
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of the orifices 4 may beregulated, as deseribed,

so as to regulate the flow of the metal and
properly pr0p01t1011 the same to the quantity

70

of air which is admitted to the conversion- -
chamber, and by arranging the orifices or

channels 4 at the bottom of the chamber «
the purest portion of the body of the metal is
subjected to the action of the air, which would
notbetheresultif the metal wereadmitted into
the conversion-chamber from a. point nearer
the surface. The quantity of metal admitted
into the conversion-chamber may be varied
also by varying the pressure of the blast, for
by inereasing the pressure there is a greater
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tendency to form a vacuum, and therefore a

larger quantlty of metal iIs drawn into the =

ehamb er.

In Figs. 3 and 4 the conveltel IS shown as

divided into two chambers by means of a par-
tition 1, so that the contents of the conver-
sion-chamber are thrown diagonally across
the converter.
two, three, or more of such tubes arranged
side by che, or there may be only one con-

This partition may consist of

QO

tinuous diaphragm extending across the con-

verter, thus dividing the sameinto two cham-
bers, as shown, there being in this c&se a Se-
ries of tuyeleb or nozzles.

Flﬂ‘ 5 shows another construction in Whleh

05

the converter is divided into two chambers -

by a transverse partition 1, which preferably
projects above the surface of the metal and

is inclined at one side, across which the air-

blast at any suitable angle is directed to meet
the stream of metal ﬂowmn through the
channel 4, formed by arranging the partition
a short distance above the bottom of the con-
verter. By placing the partition 1 at one
side of the converter the conversion-cham-
ber 7 18- rendered smaller than the other

chamber, sothat the metal which flows therein

will never exceed in amount the proportion

“the air-blast can force out of the compart-
ment onto the surface of the metal in the

larger chamber.

By a proper enlargement of the thickness
of the partition 1, as shown in Fig. 5, it is
practicable to 1mpa,rt a substantlally curved
or rounded form to the face of the partition
adjacent to the chamber x, so that the down-

flowing current toward the channel 4 is di-
rected thereto without forming the eddies or
vortices liable to result when the current

meets a flat surface, and therefore there is se-
cured a more regular and equable flow of
metal from the la,rﬂ*el bulk into the conver-
sion space or cha,mbel

In all cases where the tuyere or nozzle is at
one side of the converter it may be placed at
any desired depth below the top of the con-

version-chamber formed by the partition 1,

and 1t may be inclined to any angle or may
be adjustable to any angle that will give
the best converting effect to the Dblast a,nd

impart the most eﬁectwe carrying or elevat-
ing action to the blast in operating upon the
 molten metal to carry it from the conversion- -
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chamber onto the surface of the metal in the
larger chamber X.

In any ot the forms shown and described
the size of the channel 4 may be regulated in
any suitable manner, and in the construction
shown in Fig. 5 the partition-block 1 can be
connected to a pendent bar 2, (shown in dot-
ted lines,) to be swung to and from the bot-
tom of the converter to decrease or increase
the size of the channel 4. The nozzle or noz-
zles may be arranged at any desired height as
regards the partition, and to vary the angle
as may be required each nozzle may be ad-

justable. "~ Thus 1t may extend through a ball- |

bearing 13, fitting a socket in the converter-
wall.

Without limiting myself to the precise con-
struction and arrangement of parts shown, I
claim—

1. A converter having at the bottom two
chambers, one for holding the body of metal,
the other communicating with the first at a
point below the normal surface of the metal
and constituting a conversion-chamber, and
a blast-pipe communicating with the conver-
sion-chamber and arranged to direct the blast
upon the inflowing current and upward from
the conversion-chamber, substantially as set
torth. B

2. A converter having its main chamber di-
vided near the boltom by a transverse parti-
tion imto two chambers of different sizes, said
partition having one or more channels con-

necting the chambers, in combination with a |

nozzle or tuyere arranged fo direct a blast
into and from the smaller chamber near the
top thereof, substantially as set forth.

3. The combination, with a converter, of a
partition dividing the lower portion of the
converter into two chambers, a channel con-

necting the said chambers, means for varying

the size of said channel, and a nozzle or tuyere
extending into one of the chambers, substan-
tially as set forth.

4. The combination, with a converter, of a
partition separating the lower portion of the
converter info two chambers, a channel con-
necting the chambers at a point adjacent to
the bottom of the converter, a valve regulat-
ing the flow through said channel, and a noz-
zle or tuyere communicating with one of the
chambers, substantially as set forth.

5. The combination, with a converter, of a
partition dividing the lower portion of the
converter into two chambers of different sizes
and having a rounded or curved side adja-
cent to the larger chamber, a channel con-
necting the two chambers near the bottom of
the converter, and a nozzle or tuyere extend-
ing to the smaller chamber, substantially as
set forth.

Intestimony whereof I havesigned myname
to this specification in the presence of two sub-
seribing witnesses.

JOHN WESLEY BOOKWALTER.

Witnesses:

CHASE STEWART,
O. N. STEWART.
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